SR 33557, a novel calcium-antagonist: interaction with [3H]-(+/-)-nitrendipine and [3H]-(-)-desmethoxy-verapamil binding sites in cerebral membranes.
We investigated the pharmacological properties of SR 33557, a novel compound with calcium-antagonist properties, in both functional tests in vitro and radioligand binding studies. SR 33557 potently antagonized calcium-induced contraction of potassium-depolarized rat aorta in vitro with an IC50 value of 5.6 +/- 0.9 nM, but was a much weaker inhibitor of noradrenaline-induced contraction of the same tissue (IC50 = 96 +/- 22 nM). SR 33557 totally inhibited [3H]-(+/-)-nitrendipine binding to rat brain membranes with a Ki value of 0.19 +/- 0.03 nM. Diltiazem, which used alone increases [3H]-(+/-)-nitrendipine binding, reversed this inhibition indicating that SR 33557 allosterically regulates [3H]-(+/-)-nitrendipine binding. SR 33557 also fully inhibited [3H]-(-)-desmethoxyverapamil binding to cerebral membranes, but inhibition curves were biphasic. IC50 value calculated for that part of the curve which reflects the high affinity binding site of SR 33557 (IC50 = 0.20 +/- 0.02 nM) was very similar to the Ki value determined for inhibition of [3H]-(+/-)-nitrendipine binding. Kinetic evidences indicate that SR 33557 binds to a site which is distinct from the 1,4-dihydropyridine or the phenylalkylamine binding sites associated with the calcium channel. To test the pharmacological specificity of these interactions, the ability of SR 33557 to interact with eight other receptors in cerebral or heart membranes was assessed by binding assays. No high-affinity interaction was observed between SR 33557 and any of the receptors investigated. We conclude that SR 33557 binds specifically and with a high affinity to a site closely associated with the voltage-operated calcium channel in cerebral membranes.